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(57)Abstract * 
PROBLEM TO BE SOLVED: To obtain a highly accurate 
and stable vibration gyro element and a vibration gyro 
sensor. 

SOLUTION: The vibration gyro sensor is provided with a 
vibration gyro element 1 in which a feedback electrode 1 1 5 
for self^-excitation is formed in a piezoelectric body 10 and 
comprises a self-exciting circuit 60 to utilize a feedback 
signal from the feedback electrode for the self-excitation 
driving of the piezoelectric body, a differential circuit 63 to 
detect the output difference between at least one 
detecting electrode formed to the piezoelectric body and 
an earthed electrode or the output differences among a 
plurality of detecting electrodes, a phase regulating circuit 
65 to create a switching signal in the same phase as that 
of the output of the differential circuit from the self- 
exciting circuit, a synchronous detecting circuit 64 for 
detecting the output of the differential circuit in 
synchronization with the switching signal, and a smoothing 
circuit 66 to smooth the output of the synchronous 
detecting circuit 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by -the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the excitation electrode which fixed to the piezo electric crystal and said piezo electric 
crystal. Among longitudinal oscillation and crookedness vibration to said piezo electric crystal The 
excitation electrode which can excite one vibration, In order to be the detection electrode which 
fixed to said piezo electric crystal, to be the oscillating gyroscope component equipped with the 
detection electrode which can detect vibration of another side among said longitudinal oscillation of 
said piezo electric crystal, and said crookedness vibration and to carry out self-excited vibration of 
said piezo electric crystal The oscillating gyroscope component characterized by having at least one 
feedback electrode which fixed to said piezo electric crystal. 

[Claim 2] The oscillating gyroscope component according to claim 1 or 2 characterized by for said 
longitudinal oscillation being the primary length oscillation mode, and said crookedness vibration 
being the secondary crookedness oscillation mode. 

[Claim 3] The oscillating gyroscope component according to claim 1 or 2 which the electrode 
disposition of said oscillating gyroscope component is mirror symmetry, and is characterized by the 
field of mirror symmetry being right-angled to the field in which said feedback electrode was 
formed. 

[Claim 4] An oscillating gyroscope component given in either of claims 1-3 characterized by a 
feedback electrode and a detection electrode being the same electrodes. 

[Claim 5] In order to equip either of claims 1-4 with the oscillating gyroscope component of a 
publication and to carry out the self-excitation drive of said piezo electric crystal The detector which 
detects the self-excitation circuit using the feedback signal from said feedback electrode, at least one 
detection electrode formed in said piezo electric crystal, a touch-down inter-electrode output 
difference, or a two or more detection inter-electrode output difference, The phase adjustment circuit 
which generates the switching signal of the same phase as the output of said differential circuit from 
said self-excitation circuit, The oscillating gyroscope sensor characterized by having a synchronous- 
detection circuit for detecting the output of said differential circuit synchronizing with said switching 
signal, and the smoothing circuit which graduates the output of said synchronous-detection circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention brings about improvement in the detection precision of 
angular velocity especially about the oscillating gyroscope component which constitutes the 
oscillating gyroscope sensor which is used for the location detection equipment of mobiles, such as 
car navigation, hand deflection arresters, such as a video camera, etc., and which detects angular 
velocity, and it. 
[0002] 

[Description of the Prior Art] As a conventional oscillating gyroscope component using longitudinal 
oscillation and crookedness vibration, there are some which are shown, for example in drawing 8 . 
This makes a piezo electric crystal 50 excite vibration of a longitudinal direction by having been 
indicated by the international public presentation WO, and preparing some electrodes in the piezo 
electric crystal 50 of the rectangular parallelepiped configuration which consists of a piezo electric 
crystal, among these impressing alternating voltage between an electrode 151 and an electrode 154. 
If the angular rate of rotation which set the revolving shaft as the thickness direction joins a piezo 
electric crystal 50 at this time, Coriolis force will occur in the direction W which intersects 
perpendicularly with both longitudinal directions L of a revolving shaft Z and a piezo electric crystal. 
The Coriolis force is given by 2mx [vxomega]. Here, m is [ the velocity of vibration and omega of 
the mass of a piezo electric crystal and v ] the angular rates of rotation of a piezo electric crystal. 
Induction of the crookedness vibration is carried out in the field which intersects perpendicularly 
with the above-mentioned revolving shaft Z by Coriolis force at this time. The angular rate of 
rotation is obtained by detecting the piezo-electric effect produced by this crookedness vibration 
with electrodes 152 and 154. Moreover, it is also possible by the same principle to excite 
crookedness vibration with an electrode 152 and an electrode 153 conversely, and for an electrode 
151 and an electrode 154 to detect vibration of the longitudinal direction of a piezo electric crystal 
by which induction is carried out by the Coriolis force produced by the angular rate of rotation in the 
above-mentioned revolving shaft, and to ask for the angular rate of rotation. By setting the frequency 
of the alternating voltage which excites vibration near the resonance frequency of a piezo electric 
crystal as this piezo electric crystal, a big vibration is obtained and, therefore, detection sensitivity of 
the angular rate of rotation can be made high. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the oscillating gyroscope component 
mentioned above is excellent in the point that it is the easy structure where the electrode was stuck 
on the monotonous piezo electric crystal, and the angular rate of rotation can be detected by high 
sensitivity, when exciting vibrator, separate excitation vibration of it had to be carried out by the 
external oscillator circuit only with the structure shown in drawing 8 . The resonance frequency of a 
piezo electric crystal changes with change of external environments, such as aging and temperature, 
delicately. When the piezo electric crystal is being excited by separate excitation vibration, since 
drive frequency will be fixed, if resonance frequency changes, when the oscillating effectiveness of a 
piezo electric crystal changes and the velocity of vibration changes, Coriolis force will change and 
detection signal strength will change. Therefore, when the resonance frequency of the piezo electric 
crystal which is carrying out separate excitation vibration changes, there is a problem that detection 
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precision will also fall as a result. When the resonance frequency of a piezo electric crystal changes 
with external environments irregularly, a piezo electric crystal stops moreover, vibrating to stability. 
This also leads to the fall of detection precision. Moreover, a piezo electric crystal changes the 
resonance frequency of each piezo electric crystal by delicate dispersion of manufacture conditions. 
In order to make it drive with the resonance frequency of each piezo electric crystal in separate 
excitation vibration, the circuit had to be adjusted separately. For this reason, the time and effort and 
cost of manufacture started, and it was not efficient, a thing for this invention to solve the above 
problems — it is ~ manufacture — easy — in addition — and it is hard to be influenced of aging or an 
external environment, and aims at offering the oscillating gyroscope sensor using the oscillating 
gyroscope component and this which were stabilized in high sensitivity. 
[0004] 

[Means for Solving the Problem] In order to attain the above purpose, with the oscillating gyroscope 
component concerning this invention It is the excitation electrode which fixed to the piezo electric 
crystal which consists of a piezo electric crystal, and said piezo electric crystal. Among longitudinal 
oscillation and crookedness vibration to said piezo electric crystal The excitation electrode which 
can excite one vibration, It is the detection electrode which fixed to said piezo electric crystal, and is 
the oscillating gyroscope component equipped with the detection electrode which can detect 
vibration of another side among said longitudinal oscillation of said piezo electric crystal, and said 
crookedness vibration, and in order to carry out self-excited vibration of said piezo electric crystal, it 
has at least one feedback electrode, and is constituted. In this invention, said longitudinal oscillation 
is the primary length oscillation mode, and it is desirable that said crookedness vibration consists of 
the secondary crookedness oscillation modes. Moreover, the electrode disposition of said oscillating 
gyroscope component in this invention is mirror symmetry, and it is desirable that the plane of 
symmetry of the mirror symmetry is right-angled to the field in which said feedback electrode was 
formed. When an oscillating gyroscope component furthermore consists of a piezo electric crystal of 
the veneer, it is more desirable that there is a line by which the field of this mirror symmetry and the 
field in which the feedback electrode was formed cross in the die-length direction of a piezo electric 
crystal. Such by being mirror symmetry, there is no wave-like turbulence of a feedback signal, and 
detection sensitivity improves. 

[0005] Moreover, in this invention, since an oscillating gyroscope component with compact a 
feedback electrode and a detection electrode being the same electrodes is obtained, it is desirable. 
Moreover, in order to equip this invention with either of the above-mentioned oscillating gyroscope 
components and to carry out the self-excitation drive of said piezo electric crystal The detector 
which detects the self-excitation circuit using the feedback signal from a feedback electrode, at least 
one detection electrode formed in said piezo electric crystal, a touch-down inter-electrode output 
difference, or a two or more detection inter-electrode output difference, The phase adjustment circuit 
which generates the switching signal of the same phase as the output of said differential circuit from 
said self-excitation circuit, It is an oscillating gyroscope sensor with the synchronous-detection 
circuit for detecting the output of said differential circuit synchronizing with said switching signal, 
and the smoothing circuit which graduates the output of said synchronous-detection circuit. 
Detection sensitivity's becoming fixed irrespective of change of the resonance frequency of the piezo 
electric crystal which constitutes an oscillating gyroscope component, and the effect of a noise being 
reduced by considering as such a configuration, and an interval can obtain a gyroscope sensor with 
the high accuracy of measurement. 
[0006] 

[Function] With the oscillating gyroscope component of this invention, even if the resonance 
frequency of a piezo electric crystal changes with aging or change of an external environment, the 
electrical signal from a feedback electrode also follows and changes to the change. Since a self- 
excitation circuit is driven on the frequency of the electrical signal from a feedback electrode, it 
drives, while the frequency of a self-excitation circuit also follows change of the resonance 
frequency of a piezo electric crystal as a result. Therefore, if vibrator is made to drive in a self- 
excitation circuit using a feedback electrode, even if the resonance frequency of a piezo electric 
crystal changes with change of external environments, such as aging and temperature, the oscillating 
gyroscope component stabilized in high sensitivity can be offered. Moreover, by the oscillating 
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gyroscope sensor of this invention, alternating voltage is applied to a piezo electric crystal by the 
self-excited-vibration drive circuit. A piezo electric crystal is excited by it and performs a curvature 
movement in the direction of electric field by alternating voltage by it. If the angular rate of rotation 
is added in this condition, Coriolis force will occur in the direction of a right angle with the 
excitation direction. Vibration of the piezo electric crystal by this Coriolis force is taken out as an 
electrical signal with a detection electrode, further, by the differential circuit, the self-excitation 
circuit of an inphase is removed from an electrical signal, and only the coriolis signal of an opposite 
phase is separated and taken out mutually. 

[0007] The coriolis signal after this differential output is an AC signal which whose excitation signal 
is the same frequency and has phase reference about 90 degrees, and a coriolis signal can be 
efficiently detected by synchronizing the switching signal of a synchronous-detection circuit with the 
coriolis signal after differential. By the oscillating gyroscope sensor concerning this invention which 
constitutes a piezo electric crystal from piezoelectric material especially, even if an output arises [ an 
error ] in a differential output at the time of nonrotation for aging or change (temperature change 
etc.) of an external environment, this error signal is an excitation signal and a signal in phase, and the 
coriolis signal after differential is outputted with the phase contrast of 90 degrees to that error. 
Therefore, this error output is detected so that a forward part and a negative part may become the 
symmetry in a detector circuit. The detected coriolis signal is changed into the differential signal of a 
direct current by the smoothing circuit. At this time, an error output is offset in a smoothing circuit 
and serves as zero in direct current. 

[0008] Since a metallic material is used for an oscillating object and the separate piezoelectric device 
on either side is used for the piezoelectric device for detection by the conventional oscillating 
gyroscope sensor of the type which sticks a piezoelectric device on the front face, when these 
deteriorate in aging etc., responsibility (frequency characteristics) also worsens, and it becomes 
impossible to maintain the phase of the error signal generated at the time of nonrotation at 90 
degrees to a coriolis signal. Therefore, it becomes impossible to negate an error completely only by 
graduating the signal after detection in a smoothing circuit, and in order to negate the error at the 
time of nonrotation conversely, new phase compensator is needed. 

[0009] By making it a configuration like this invention, the detectable oscillating gyroscope 
component and oscillating gyroscope sensor of an exact angular velocity are producible using the 
trembler mass-produced cheaply and small. Moreover, a coriolis signal can be changed into the 
coriolis signal of a direct current only by analog processing, without minding digital processing, and 
the error by change and aging of an external environment can also be lessened easily in an easy 
circuit. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained with reference 
to a drawing. 

(Gestalt of the 1st operation) Drawing 1 is a perspective view for explaining the oscillating 
gyroscope component of the gestalt of operation of the 1st of this invention. The oscillating 
gyroscope component 1 of the gestalt of this operation is equipped with the piezo electric crystal 10 
of a rectangular parallelepiped configuration. The earth electrode 1 14 is formed all over the inferior 
surface of tongue 12 of a piezo electric crystal 10. the left-hand side of the top face 1 1 of a piezo 
electric crystal 10 — the 1st excitation electrode 110, the 2nd excitation electrode 111, and the 
feedback electrode 1 15 are mostly formed in the half field, these two excitation electrodes 110 and 
111 and the feedback electrode 115 — the left-hand side of a piezo electric crystal 10 — almost — the 
1st half field — the cross direction W — about — it divides three and is prepared. The feedback 
electrode 1 15 is arranged between two excitation electrodes 110 and 111. 
[001 1] the right-hand side of the top face 1 1 of a piezo electric crystal 10 ~ the 1st detection 
electrode 112 and the 2nd detection electrode 1 13 are mostly formed in the 2nd half field, two 
detection electrodes 112 and 1 13 — the right-hand side of a piezo electric crystal 10 - almost - a 
half field — the cross direction W — about — it divides two and is prepared. Including the revolving 
shaft Z, these excitation electrodes, a detection electrode, and a feedback electrode are parallel to a 
longitudinal direction L, and are prepared in mirror symmetry to the field perpendicular to the cross 
direction W. 
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[0012] The piezo electric crystal 10 consists of electrostrictive ceramics and is monotonous. The 
direction of polarization of a piezo electric crystal 10 was made into the top direction of the 
thickness direction T also with the 1st field and the 2nd field. For die- length 1, 10mm and width of 
face w were [ 2.5mm and thickness t of the magnitude of the oscillating gyroscope component 1 
made as an experiment ] 0.3mm. Each electrode could be burned and formed Ag-Pd. The revolving 
shaft Z looked at the oscillating gyroscope component 1 in top view, is the center of a longitudinal 
direction L and set the shaft of the direction of the thickness direction T as it in the center of the 
cross direction W. Support of the oscillating gyroscope component 1 was performed by fixing this 
center section with silicone rubber adhesives. By the way, if a piezo electric crystal is excited and the 
secondary crookedness oscillation mode is detected by vertical primary vibration in this way, since 
association of the vertical primary oscillation mode and the secondary crookedness oscillation mode 
is large, it can take out a high output. Moreover, in order to enlarge association of the vertical 
primary oscillation mode and the secondary crookedness oscillation mode, especially the thing (w/1) 
is set [ a thing ] to about 0.28 for the relation between the width of face w of a piezo electric crystal 
10 and die-length 1 is desirable. This is the same also in the piezo electric crystal 10 used with the 
gestalt of other operations. 

[0013] (Gestalt of the 2nd operation) Drawing 2 is drawing for explaining the processing circuit of 
the oscillating gyroscope sensor which used the oscillating gyroscope component 1 of the gestalt of 
the 1st operation. The input edge of the self-excitation circuit 60 is connected to the feedback 
electrode 115, and the outgoing end of the self-excitation circuit 60 is connected to each of the 1st 
excitation electrode 110 and the 2nd excitation electrode 111. This self-excitation circuit 30 excites a 
piezo electric crystal 10, it is the circuit which gives the alternating current driver voltage for giving 
mechanical oscillation, and has the loop filter 62 for preventing the noninverting amplifier 61 for 
applying gain, and an unnecessary spurious oscillation, and is constituted. 

[0014] Although this self-excitation circuit 60 satisfies an oscillating condition by the injection of a 
power source and generates the AC signal near the mechanical resonance frequency of a piezo 
electric crystal 10 itself, by returning the output from the feedback electrode 1 15 to the self- 
excitation circuit 60, it is the configuration of an easy oscillator circuit and can drive a piezo electric 
crystal 10 near resonance frequency. The electrode 1 12 for the 1st detection and the 2nd detection 
electrode 1 13 are connected to the input edge of a differential circuit 63, respectively. In addition, 
the differential circuit 63 was used as a detector here. A differential circuit 63 detects the difference 
of the output from two detection electrodes 112 and 113, one of outputs is inputted into the reversal 
input of a differential circuit 63, and the output of another side is inputted into the noninverting 
circuit of a differential circuit 63. The output of a differential circuit 63 is inputted and detected by 
the synchronous-detection circuit 64. Although detection is performed synchronizing with a coriolis 
signal, the switching signal from the phase adjustment circuit 65 is inputted into the detector circuit 
64 as this synchronizing signal. The phase adjustment circuit 65 is a circuit for shifting the phase of 
the excitation signal of the self-excitation circuit 60 90 degrees, and generating the switching signal 
of the synchronous-detection circuit 64 according to the phase of a coriolis signal. And by inputting 
the output of this synchronous-detection circuit 64 into a smoothing circuit 66, the ac output of a 
differential circuit 63 is changed into a dc output, and the analog output proportional to the angular 
rate of rotation of a piezo electric crystal 10 is obtained. 

[0015] Next, actuation of this oscillating gyroscope sensor is explained. In order to operate this 
oscillating gyroscope sensor, an alternating current driving signal is first given from the self- 
excitation circuit 60 between the electrodes 121 which are the 1st excitation electrode 110, the 2nd 
excitation electrode 111, and an earth electrode, and a piezo electric crystal 10 is excited. In the 
gestalt of this operation, a vertical primary vibration is excited in the longitudinal direction L of 
drawing 1 . It is the same frequency as the mechanical resonance frequency of a piezo electric 
crystal, and the electrical potential difference of the 1st excitation electrode 110 and the 2nd 
excitation electrode 111, and an inphase will return from the feedback electrode 1 15 to the self- 
excitation circuit 60. When the angular rate of rotation has not joined an oscillating gyroscope 
component, as shown in drawing 3 (a), longitudinal oscillation of the piezo electric crystal 10 is only 
carried out, and crookedness vibration does not take place. As it is indicated in (2) as (1) of drawin g 
7 (a) at this time, the charge which appears in the 1st detection electrode 112 and the 2nd detection 
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electrode 1 13, i.e., the 1st detection output, and the 2nd detection output serve as the same potential 
for an inphase, consequently the output from a differential circuit 63 becomes zero ((3) of drawing 7 
(a)). 

[0016] When the angular rate of rotation has joined the surroundings of a revolving shaft Z, as an 
oscillating gyroscope component shows drawing 3 (b), it is a direction (it is the cross direction W at 
the gestalt of this operation) perpendicular to longitudinal oscillation, Coriolis force works in the 
direction perpendicular to a revolving shaft Z, and crookedness vibration, especially secondary 
crookedness vibration arise. For example, the part in which the 1st detection electrode 112 was 
formed is shrunken by a certain moment, and the part in which the 2nd detection electrode 113 was 
formed is extended at it. Since vibration by excitation voltage and vibration by Coriolis force arise in 
a piezo electric crystal 10 at coincidence, it is detected by the 1st detection electrode 112 and the 2nd 
detection electrode 1 13 as alternating voltage of the form where it was superimposed on each 
coriolis electrical potential difference and excitation voltage. The situation of this signal is indicated 
to be (1) of drawing 7 (b) to (2). Since this detection electrical potential difference is applied to the 
reversal input of a differential circuit 63, and a noninverting input, respectively and the electrical- 
potential-difference difference is taken, excitation voltage in phase is mutually negated by the output 
after differential, and only the coriolis electrical potential difference of a drawing opposite phase 
doubles two, and is outputted ((3) of drawing 7 (b)). This is synchronized with a Coriolis force signal 
from the phase adjustment circuit 65 in the synchronous-detection circuit 64, and is detected, and the 
direct current signal which was made to graduate further in a smoothing circuit 66, and is 
proportional to the angular rate of rotation is acquired ((4) and (5) of drawing 7 (b)). 
[0017] However, since the electrostatic capacity of a piezo electric crystal etc. changes with change 
and aging of an external environment (especially temperature), as shown in (3) of drawing 7 (c), the 
error voltage of a differential circuit 63 may be outputted at the time of the nonrotation of a piezo 
electric crystal 10. In such a case, this error voltage is added to a coriolis electrical potential 
difference, and becomes the hindrance of exact angular- velocity detection. Since the after 
[ differential ] coriolis signal which this error voltage is generally an excitation signal ((1) of drawin g 
7 (c), (2)) and the signal of an inphase, and is the output of a differential circuit 63 is outputted with 
the phase contrast of 90 degrees to this error signal If the switching signal which synchronized with 
the after [ differential ] coriolis signal performs in case the output of a differential circuit 63 is 
detected in the synchronous-detection circuit 64, an error signal will be detected so that a forward 
part and a negative part may become the symmetry mutually ((4) of drawing 7 (c)). In addition, a 
switching signal can acquire the excitation signal of the self-excitation circuit 60 by shifting a phase 
about 90 degrees by the phase adjustment circuit 65. By inputting the output of the synchronous- 
detection circuit 64 into a smoothing circuit 66, an error voltage signal is offset in a smoothing 
circuit 66, serves as zero in direct current, and is negated ((5) of drawing 7 (c)). Therefore, if the 
coriolis signal after a differential output is detected according to the switching signal which 
synchronized with the coriolis signal and it changes into direct current voltage by the smoothing 
circuit 66, the dc output which changes to the angular velocity which does not include the error 
signal produced at the time of nonrotation proportionally correctly can be obtained from an outgoing 
end 67. The coriolis signal of an alternating current can be changed into the coriolis signal of a direct 
current only by analog processing without such circuitry, then digital processing, and it becomes 
easy to also lose the effect of the error by change and aging of an external environment moreover. 
[0018] Moreover, while forming the feedback electrode 115, forming a feedback loop and enabling it 
to drive a piezo electric crystal 10 near resonance frequency by easy circuitry, an unnecessary 
spurious oscillation is prevented with a loop filter 62, and it enabled it to drive a piezo electric 
crystal 10 in the excitation mode of single frequency with the gestalt of this operation. By the self- 
excitation circuit, even if the resonance frequency of a piezo electric crystal changes with aging or 
change of an external environment, the electrical signal from a feedback electrode also follows and 
changes to the change. Since a self-excitation circuit is driven on the frequency of the electrical 
signal from a feedback electrode, it drives, while the frequency of a self-excitation circuit also 
follows change of the resonance frequency of a piezo electric crystal as a result. Therefore, the 
oscillating gyroscope sensor stabilized in high sensitivity is obtained. 

[0019] (3rd operation gestalt) Drawing 4 is drawing showing the oscillating gyroscope sensor which 
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used the oscillating gyroscope component of the 3rd operation gestalt, and this. This oscillating 
gyroscope component 2 is what used the piezo electric crystal of a laminated structure, on both sides 
of an internal electrode 127, the laminating of a piezo electric crystal 21 and the piezo electric crystal 
22 is carried out, and the excitation electrode 126 is formed all over the lowest side 23 of a piezo 
electric crystal. The internal electrode 127 is formed all over the field which counters mutually [ two 
piezo-electric substrates ], and turns into an earth electrode. The 1st detection electrode 121, the 2nd 
detection electrode 122, the 3rd detection electrode 123, and the 4th detection electrode 124 are 
formed in the field of four corner in the cross direction W on the top face 24 of a piezo electric 
crystal 22 among the fields which divide three division into equal parts and a longitudinal direction L 
equally two, and are divided, and the feedback electrode 125 is formed ranging over two fields of the 
center section of the cross direction W. It connects electrically so that the electrodes crossed among 
four detection electrodes may become equipotential. Here, it is the 1st detection electrode and the 
soft lead wire 128 with which the 3rd detection electrodes do not check vibration, and the 4th 
detection electrodes are connected with the 2nd detection electrode with the lead wire 129 of the 
same kind. The revolving shaft Z was used as the shaft of the direction of the thickness direction T at 
the core of the top face 24 of an oscillating gyroscope component, and support of the oscillating 
gyroscope component 1 was performed by fixing this core with silicone rubber adhesives. The 
feedback electrode 125 is connected to the input side of the self-excitation circuit 60, and the 
excitation electrode 126 is connected to the output side of a self-excitation circuit. Moreover, the 
combination of the combination of the 1st detection electrode 121 and the 3rd detection electrode 
123, the 2nd detection electrode 122, and the 4th detection electrode 124 is connected to the reversal 
input and noninverting input of a differential circuit 63, respectively. Other circuitry and actuation 
are the same as the 2nd operation gestalt described. 

[0020] (4th operation gestalt) Drawing 5 is drawing showing the oscillating gyroscope sensor which 
used the oscillating gyroscope component of the 4th operation gestalt, and this. The excitation 
electrode 133 is formed in the 1st field in the left half of a longitudinal direction L on the top face 31 
of the piezo-electric substrate 30. Two more ****s of the 2nd field in the right half of a longitudinal 
direction are carried out crosswise [ W ], and the 1st detection electrode 131 and the 2nd detection 
electrode 132 are formed in each. The earth electrode 134 is formed in the whole surface on the 
inferior surface of tongue 32 of the piezo-electric substrate 30. And each of 1st detection electrodes 
and 2nd detection electrodes serves as the feedback electrode. The 1st detection electrode 131 is 
connected to the reversal input of a self-excitation circuit and a differential circuit, and the 2nd 
detection electrode 132 is connected to the noninverting input of a self-excitation circuit and a 
differential circuit. The excitation electrode 133 is connected to the output side of a self-excitation 
electrode. Other circuitry and actuation are the same as the 2nd operation gestalt described. 
[0021] (5th operation gestalt) Drawing 6 is drawing showing the oscillating gyroscope sensor which 
used the oscillating gyroscope component of the 5th operation gestalt, and this. This oscillating 
gyroscope component 4 is what used the piezo electric crystal of a laminated structure, on both sides 
of an internal electrode 145, the laminating of a piezo electric crystal 40 and the piezo electric crystal 
41 is carried out, and the excitation electrode 146 is formed all over the lowest side 43 of a piezo 
electric crystal. The internal electrode 145 is formed all over the field which counters mutually [ two 
piezo-electric substrates ], and turns into an earth electrode. The 1st detection electrode 141, the 2nd 
detection electrode 142, the 3rd detection electrode 143, and the 4th detection electrode 144 are 
formed [ longitudinal direction / L / two division into equal parts and ] in each field which divides 
equally two and is divided in the cross direction W on the top face 42 of a piezo electric crystal 41. It 
connects electrically so that the electrodes crossed among four detection electrodes may become 
equipotential. Here, it is the 1st detection electrode 141 and the soft lead wire 146 with which 3rd 
detection electrode 143 do not check vibration, and 4th detection electrode 144 are connected with 
the 2nd detection electrode 142 with the lead wire 147 of the same kind. The revolving shaft Z was 
used as the shaft of the direction of the thickness direction T at the core of the top face 42 of an 
oscillating gyroscope component, and support of the oscillating gyroscope component 4 was 
performed by fixing this core with silicone rubber adhesives. These detection electrode serves as the 
feedback electrode. The 1st detection electrode 141 and the 4th detection electrode 144 are 
connected to the reversal input and noninverting input of the self-excitation circuit 60, respectively, 
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and the 2nd detection electrode 142 and the 3rd electrode 143 are connected to the reversal input and 
noninverting input of a differential circuit 63, respectively. Other circuitry and actuation are the same 
as the 2nd operation gestalt described. 
[0022] 

[Effect of the Invention] According to this invention, since the self-excitation circuit is used, it 
becomes possible to obtain the oscillating gyroscope component and oscillating gyroscope sensor 
which were stabilized in high sensitivity. It is easy to abolish the error by aging of the electrostatic 
capacity of a piezo electric crystal or change of an external environment furthermore, and since the 
coriolis signal of an alternating current can be changed into the coriolis signal of a direct current only 
by analog processing, without moreover performing digital processing, the processing circuit of an 
oscillating gyroscope sensor can be considered as a very easy configuration. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 




[Drawing 7] 
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[Drawing 8] 
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